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ass (54) Title: OPTIMIZED EXPRESSION OF HPV 31 LI IN YEAST 





HPV 31 LI total rebuild nucleotide and orlno acid Mqusnc* 


601 


NVDT G F 6 AND FTAL QDT 
ATGGTCGACA CCG5TTTCGG TGCTATBGAC TTCACCGCTT 7BCAAGACAC 


1 


HSlkl RPS EAT V Y I P PVP 
AT6TCTTT6T 6GAGACCATC TGMfiCTACC 6TETACTTSC CACCAGTCCC 


651 


KSN VPLD ICN SIC KYPD 
CAAGTCTAAC GTCCCATTGS ACATCTCTAA CTCTATCTGT AAGTACCCAS 


51 


V S K YVST DEY VTR T R I Y 
ASTCTCTAAfi GTtSTCTCTA COGACGAATA (S7CACCA6A ACCAACATCT 


701 


YLK M V A EPYG DTL FFY 
ACTACTTGAA GATGGTCGCT GAAOCATACG GCGACACCTT GTTCTTCTAC 


101 


YHA G5A RLLT V 6 H PYY 
ACTACCACGC TSGTTCTQCT AfiATTGTTGA CCGTCGGTCA OCCATACTAC 


751 


LI 1 E QMF VRH F F N ft 5 6 T 
TTGCGTAGA6 AACAGATGTT CGTAAGGCAC TTCTTCAACA GATCCGQCAC 


151 


SIPK SDN PKK IVVP KVS 
TCTATCCCAA ASTCTGACAA CCCAAAGAAG ATCfTTCGTCC CAAAGGTCTC 


801 


VGE SVPT DLY IKS S 6 S T 
CGTASGTGAA TCTSTCCCAA CCGAOCTGTA CATCAAGGBC 1CCGGTTCCA 


201 


GLQ Y R V F R V R LPD P N K F 
TGGTTT3CAA TACAGAGTCT TCAGAGTCAfi ATTGCCA6AC 0CAAACAA6T 


851 


ATL AHS TYFP TPS GSM 
CCGCTACCCT GGCTAACTCC ACCTACTTCC CAACTCCATC TGGCTCCATG 


Z51 


GFP OTS F Y « P E T Q RLY 
TCGGTTTCOC AGACACCTCT TTCTACAACC CAGAAACCCA AASATTB5TC 


901 


VTSD A0I F It K PYWH QRA 
6TCACCTCC8 ACGCTCAGAT CTTCAACAAS CCATACTCGA TGCAGC6TGC 


301 


WACV 6 L E V 6 R 6QPL GVG 
TGQGCTTGTB TCGGTTTGGA AGTCGGTAGA GSTCAACCAT T83GTGTCGG 


951 


Q 6 H NN6I CVG NQL FVTV 
ACASGGTCAC AACAAC&GTA ICIETTGGGG TAMXAGCTG TTCCTGACT6 


351 


ISO H P L L RKF DDT ENSN 
TATCTCTGGT CACCCATTGT TGAACAAGTT CGACGACACC GAAAACTCTA 


1001 


V 0 T TRS TNNS VCA A 1 A 
TGSTCGATAC CACGC&JTO ACCAACATCT C1GTCT6TGC TGCAATCGCT 


401 


RYA GGP GTOM R E C ISM 
ACAGA7ACGC TGGTGGTCCA GGTACCGACA ACAGAGAATG TATCTCTATG 


1051 


KSOT TFK SSR FUEY LRH 
AACTCTGACA CTACCTTCAA GTCCTCTAAC TTCAAGGAGT ACCTGAGACA 


451 


0YKQ TQL CLL GCKP PIG 
GACTACAABC AAACCCAATT GTGTTT6TT6 6GTTGTAAGC CACCAATCG6 


1101 


GEE F D L <J FIF Q t C K I T L 
TGGTGAfiGAA TTC6ATCTGC AATTCA1CTT CCAGTT6TQC AAGATCACCC 


SOI 


EHW G K 6 S PCS NHA ITPG 
TGAACACTGS GGTAAGGGTT CTCCATGTTC TAACAACGCT ATCACCCCAS 


1151 


SAO INT YIHS HHP AIL 
TGTCTGCTGA CATCATGACC TACATCCACA GTATGAACCC TGCCATCCTG 


551 


0CP PIELKNSVIQDGO 
GTGACTGTtt ACCATTGGAA TTGAAGAACT CT6TCATCCA AGACGGTGAC 


1201 


EDWM FGL TTP PSGS LED 
GAGGACTGGA ACTTCGGTCT GACCACTCCA CCTTCCGGTT CTT7GGAAGA 



< 

oo 

00 

^ (57) Abstract: Synthetic DNA molecules encoding the HPV31 LI protein are provided. Specifically, the present invention provides 
O polynucleotides encoding HPV31 LI protein, wherein said polynucleotides are free from internal transcription termination signals 
O that are recognized by yeast. Also provided are synthetic polynucleotides encoding HPV31 LI wherein the polynucleotides have 
^ been codon-optimized for high level expression in a yeast cell. The synthetic molecules may be used to produce HPV31 virus- 
Q like particles (VLPs), and to produce vaccines and pharmaceutical compositions comprising the HPV31 VLPs. The vaccines of 
SlT the present invention provide effective immunoprophylaxis against papillomavirus infection through neutralizing antibody and cell- 
mediated immunity. 
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